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Specifications 

1. Title of the Invention: A See-Through Type Finger-Touch Input Device 

2. Claims 

We Claim 

(1) A see-through type finger-touch input device characterized by the fact that it is 
comprised of multiple light sources arranged in a series with a fixed distance between them on 
one side of a display device, a sequence circuit which causes these light sources to successively 
switch on in a pulsed manner, a condenser-lens and a semiconductor position detection device 
which receive a beam of light returned as reflected light corresponding to an object for which 
a beam of light emitted from the above-mentioned light source indicates the coordinates on the 
above-mentioned display device, a circuit which carries out amplification conversion of the 
output of the semiconductor position detection device, and a decision circuit which processes the 
output of the circuit which carries out amplification conversion and the information from the 
above-mentioned sequence circuit; and that, relative to the coordinates X,Y of the location which 
has been indicated on the above-mentioned display device, in order for the conversion results 
of the circuit which carries out amplification conversion of the output of the above-mentioned 
semiconductor position detection device to become an output corresponding to the Y (or X) 
coordinate indicated on the display device, the above-mentioned semiconductor position detection 
device is located on the same side as the above-mentioned light sources and the X (or Y) 
coordinate is determined by the output of the above-mentioned decision circuit. 

(2) The see-through type finger-touch input device described in Claim 1 characterized by 



the fact that it is comprised of an infrared light-emitting diode as the light source and a PSD as 
the semiconductor position detection device. 

(3) The see-through type finger-touch input device described in Claim 1 characterized by 
the fact that a device with low reflectance at the wave length of the light source is installed on 
the side opposite to the position of the light source of the display device equipped with a light 
source. 

(4) The see-through type finger-touch input device described in Claim 3 characterized by 
the fact that the device with low reflectance at the wave length of the light source is an infrared 
light-absorbing plate. 

3. Detailed Explanation of the Invention 
(Field of Industrial Application) 

This invention pertains to a see-through type finger-touch input device in which, without 
using a key board, data is inputted by touching a display screen with a finger and, in particular, 
uses light to detect the coordinates of the finger touch. 

(Examples of Conventional Construction and Their Problems) 

The majority of input-output devices for conventional computers, office equipment and 
information terminal equipment, etc. use keyboards and display devices. However, the occasions 
in which people who are not familiar with computers deal with the above-mentioned input-output 
devices is increasing and with this, the need for devices which are easy to use. Accordingly, see- 
through type finger-touch input devices have been recently drawing attention. The following can 
be given as representative styles: the style using conducting film and constructed of a switch 
matrix; a device which detects the coordinates using a low-resistance sheet; the optical scanning 
style; the style in which the propagation time of a surface wave is detected; and the style in 
which a strain gauge is used and detection done using the force of pressing on the surface. 
Because this invention falls under the category of the optical scanning style, we will use this 
style as a conventional example. 

Figure 1, Figure 2, and Figure 3 all show conventional see-through type finger touch 
input devices based on the optical scanning style. 

Figure 1 shows a device in which the coordinates of the finger are detected using a light- 
emitting diode array and a light-detecting element array. 1 is a display device, 2 and T are light- 
emitting diode arrays used for X coordinate detection and Y coordinate detection, respectively, 
and 3 and 3' are light-detecting element arrays used for X coordinate detection and Y coordinate 
detection, respectively. Light-emitting diode arrays 2, 2' and light detecting element array 3,3' 
respectively face the X axis and the Y axis and by scanning with only the opposite group of 
elements, the coordinates of finger 4 on display device 1 are detected. This device is 
theoretically simple, but has the drawbacks of many element boards and resolving power that 
is not very high. 

Figure 2 shows a style which uses rapid reading light source 5 and CCD line sensor 6. 
Slit lens 7 is installed on the front face of CCD sensor 6 and the light receiving face of the CCD 
line sensor is set perpendicular to the screen diagonal of display device 1, positioned at the 
lower left and lower right of the screen. There is a linear rapid-reading light source at the left, 
right and top of the screen. In this style, it is possible to improve resolving power by increasing 
the number of CCD line sensor 6 elements, but the fact that rapid-reading light sources 5 are 
configured in a fixed position is a drawback. 

Figure 3 shows a style which uses laser 8 as the light source and in which rotating mirror 
9 and multiple parabolic mirror pieces 10 are arranged surrounding the tablet face. 10' is a 



partially enlarged diagram of parabolic mirror pieces 10. In this style, when finger 4 is placed 
on the tablet surface, rotating mirror 9 is accelerated so that it rotates and because the laser light 
is obstructed four times, the finger is detected and the coordinates for the placement of finger 
4 are obtained. This style has the drawbacks of using a moveable part, rotating mirror 9, and 
that it is not possible to use a curved screen because of the beam narrowing required by the use 
of laser 8. 

(Purpose of the Invention) 

This invention offers a see-through style finger-touch input device which eliminates the 
shortcomings in the conventional examples described above. 
(Construction of the Invention) 

This invention is comprised of multiple light sources arranged in a series with a fixed 
distance between them on one side of a display device, a sequence circuit which causes these 
light sources to successively switch on in a pulse-like manner, a condenser lens and a 
semiconductor position detection device which receive a beam of light returned as reflected light 
corresponding to an object for which a beam of light emitted from the above-mentioned light 
source indicates the coordinates on the above-mentioned display device, a circuit which carries 
out amplification conversion of the output of the semiconductor position detection device, and 
a decision circuit which processes the output of the circuit which carries out amplification 
conversion and the information from the above-mentioned sequence circuit; and achieves size 
reduction and greater economy by concentrating the light-emitting and light-receiving devices 
on one side of the display device. 

(Explanation of a Working Example) 

Figure 4 is a diagram of one working example showing the construction of the see- 
through finger-touch input device of this invention. The basic construction is comprised of 

infrared light-emitting diodes 11-1, 11-2, , 11-n regularly lined up on one side of display 

device 1; infrared ray absorption board 12 arranged on the surface facing the infrared light- 
emitting diodes; semiconductor position detecting device 13 in which the emitted light of the 
above-mentioned infrared light-emitting diode receives the reflected light corresponding to finger 
4 and which is comprised of, for example, a PSD (position sensitive detector) in order to detect 
the XY position of a finger on the above-mentioned display device 1; condenser lens 14 which 
is placed on the front of semiconductor position detection device 13, sequence circuit 15 which 
causes the above-mentioned infrared light-emitting diodes 1 1-1-1 1-n to sequentially switch on 
in a pulse-like manner; circuits 16, 17 and 18 which carry out amplitude conversion of the 
output of the above-mentioned semiconductor detection device 13, and decision circuit 19 which 
determines the X,Y positions of finger 4 on the above-mentioned display device 1 from the 
output of the above-mentioned sequence circuit 15 and circuit 18 which carries out amplitude 
conversion. 

In Figure 4, semiconductor detection device 13 is on the same side as infrared light- 
emitting diodes 11-1-1 1-n. For example, the light resulting from the light-emission of 11-2 
among the infrared light-emitting diodes which are sequentially switched on in a pulsed manner 
by sequence circuit 15 corresponds to finger 4 which is touching the XY coordinates on display 
1 and is reflected and when it is condensed in semiconductor detection device 13 via condenser 
lens 14, currents 1„ 1 2 are made to respectively flow through electrodes P, and P 2 of 
semiconductor detection device 13, at which time the output of circuit 18 resulting from circuits 
16, 17 and 18 which carry out the above-mentioned amplitude conversion is produced as a value 
corresponding to the Y coordinate of finger 4, namely, the distance between finger 4 and 



infrared light-emitting diode 11-2. The X coordinate of finger 4 is determined by the position 
of infrared light-emitting diode 1 1-2 and this position information is held by the above-mentioned 
sequence circuit 15. These are sent to decision circuit 19 and processed as a code expressing the 
location coordinates. 

When finger 4 touches display device 1, the light emitted from infrared light-emitting 
diodes 1 1-1-1 1-n is absorbed by infrared wave absorption plate 12 on the side opposite to the 
infrared light-emitting diodes and because the reflected light is not returned to semiconductor 
position detection device 13, the alternating current component of the output of semiconducter 
position detection device 13 is zero. Because of this, the above-mentioned circuits 16 and 17 are 
set to be alternating circuit amplification circuits, or circuits including alternating current 
amplification circuits. When the presence or absence of alternating current output is detected in 
the output of either 16 or 17, it is possible to determine whether finger 4 is or is not touching 
the screen of display device 1. 

Furthermore, the above explanation describes the case of the infrared light-emitting 
diodes being arranged in the X axis direction on the display screen. However, it goes without 
saying that the same type of result is obtained even when these are arranged in the Y axis 
direction or in both the X axis and Y axis directions. It is also possible to line up multiple units 
of semiconductor detection device 13 in order to improve resolving power. 

(Effects of the Invention) 

As explained above, by means of this invention, using infrared light-emitting diodes as 
the light source and a semiconductor detection device as the light detecting device and by 
installing an infrared absorption board on the side facing the light source, it is possible to 
concentrate the light-emitting and light-receiving devices on one side of the screen, providing 
the advantages of making it possible to miniaturize the entire device and to reduce the number 
of elements, as well as to lower costs and to improve reliability by eliminating moving parts. 
4. Brief Explanation of the Figures 

Figure 1, Figure 2 and Figure 3 each show a conventional see-through finger-touch input 
device based on the optical scanning style. Figure 1 is a device which uses a light-emitting diode 
array and a light-detecting element array. Figure 2 is a device which uses a light-emitting diode 
display and a CCD line sensor. Figure 3 is a device which uses a laser light source as well as 
a rotating mirror and a parabolic mirror. Figure 4 is a diagram of one working example of the 
construction of the device of this invention. 

1 - Display Device, 2, 2' - Light-Emitting Diode Array 3, 3' - Light-Detecting Element 
Array, 4 - Finger, 5 - Rapid Reading Light Source, 6 - CCD Line Sensor, 7 - Slit Lens, 8 - 
Laser, 9 - Rotating Mirror, 10 - Parabolic Mirror, 11-1-1 1-n - Infrared Light-Emitting Diodes, 
12 - Infrared Ray Absorption Board, 13 - Semiconductor Position Detection Device, 14 - 
Condenser Lens, 15 - Sequence Circuit, 16, 17, 18 - Circuit Which Carries Out Amplification 
Conversion of the Output of Semiconductor Position Detection Device 13,19- Decision Circuit. 

Patent Applicant Matsushita Denki Sangyo K.K. 

Agent Tsuneji Hoshino, Patent Attorney 
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PURPOSE: To provide light emitting devices and a photodetecting device to one 
side of a screen and attain size reduction by using infrared-light emitting diodes 
as light sources, providing an infrared-light absorbing plate to the side facing 
the light sources, and using a semiconductor position detector as a photodetec- 
tor. 

CONSTITUTION: The infrared-light emitting diodes 111- ll n are arrayed regu- 
larly at one side of % (iisi)la ^ jdevice 1 , and the semiconductor position detector 
13 composed of an image detector is 'provided at the same side. The infrared- 
light absorbing plate 12 is placed at the opposite side. A sequence circuit 15 al- 
lows the infrared-light emitting diodes to emit pulse light in order. For example, 
a finger 4 is placed as shown in a figure, and when the infrared-light emitting 
diode 11-2 turns on, reflected light is converged on the semiconductor position 
detector 13 through a condenser lens 14. so that an amplifying circuit 18 outputs 
the distance between the infrared-light emitting diode 11-2 and finger 4, i.e. 
value corresponding to the Y coordinate through amplifying circuits 16 — 17. The 
X coordinate is determined by the position of the infrared-light emitting diode. 
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